2'-Fluorinated isonucleosides. 1. Synthesis and biological activity of some methyl 2'-deoxy-2'-fluoro-2'-pyrimidinyl-D-arabinopyranosides.
New reactions of methyl 2,2-difluoro glycosides are described that were utilized for synthesis of some novel nucleoside derivatives. Thus, treatment of methyl 2-deoxy-2,2-difluoro-3,4-O-isopropylidene-alpha (beta)-D-erythro-pyranoside (2) with anhydrous HCl resulted in selective displacement of one fluorine atom with chlorine to give a 2-deoxy-2-chloro-2-fluoro glycoside 3. Reaction of 3 with silylated uracil in the presence of SnCl4 provided a 2-deoxy-2-fluoro-2-uracil-substituted glycoside 4. 2-Fluoro-2-deoxy glycosides substituted with other pyrimidines at C-2 were prepared similarly by the reaction of acylated 2,2-difluoro or 2-fluoro-2-bromo derivatives (5 and 6, respectively) with silylated pyrimidines. The resulting 2'-fluorinated isonucleosides were evaluated for their antitumor and antiviral activities. Compounds 7a,b, 8a,b, and 10a,b demonstrated 50% tumor cell growth inhibition in vitro (IC50) at 10(-4)-10(-5) M. At similar concentrations no antiviral activity was observed in vitro. Therapeutic activity was obtained with 7a,b and 8a,b in DBA/2 mice with L1210 leukemia. Administration of 7a,b at 500 mg/kg, ip daily, for 5 consecutive days, resulted in a 55% increase in life span (% ILS) while administration of 8a,b in the same manner at 200 mg/kg caused a 29% ILS. Treatment with 7a,b to mice with drug-resistant L1210 sublines (5-FU and araC) resulted in 22 and 57% increases in life span, respectively. Lewis lung carcinoma and M5076 sarcoma in mice also responded to the administration of 7a,b with reductions in tumor growth for both tumors and significant increases in life span in mice with Lewis lung carcinoma. Although the mechanism of action of 7a,b is not known, it has been found to be a relatively fast-acting, cell-cycle nonspecific cytotoxic agent that decreases [3H]deoxyuridine incorporation, blocks L1210 cells at the G2 phase of the cell cycle, and is not reversed by exogenous thymidine. These 2'-fluorinated isonucleosides have demonstrated biological activity and may have potential as antitumor drugs.